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Description

[0001] This disclosure relates to a drug delivery device
for setting and dispensing one or more doses of a drug.
The drug delivery device may be a fixed-dose device and
may be designed as a pen-type injector.

[0002] The European patentapplications EP 1923083
A1, EP 1923 084 A1,

[0003] EP 1923 085 A1 and the international patent
application WO 2008/058665 A1 disclose drug delivery
devices, wherein a number of pre-set doses of a medic-
inal product can be administered.

[0004] Itis the aim of the present invention to provide
adrug delivery device enabling a reliable setting and dis-
pensing of a dose of a medicament.

[0005] The invention is defined by claim 1. Preferred
embodiments are defined by the dependent claims. Fur-
ther embodiments disclosed herein are for exemplary
purpose only.

Structural characteristics of drive member

[0006] According to a first aspect of the presentinven-
tion, a drive member for driving a piston rod in a drug
delivery device is disclosed.

[0007] Here, the term "piston rod" is used for a com-
ponent of a drug delivery device, which, by carrying out
a movement towards a dispensing end of the drug deliv-
ery device, causes medicament to be dispensed from
the device. In particular, the piston rod may act on abung
in amedicament container, for example a cartridge, caus-
ing medicament to be dispensed from the container. The
piston rod may be configured for carrying out a combined
axial and rotational movement. As an example, it may be
a simple rod or a lead-screw having threads for engaging
with corresponding parts of the drug delivery device. The
piston rod may be of a unitary or a multi-part construction.
[0008] Preferably, the drive member is configured for
a direct mechanical interaction with the piston rod. The
drive member may comprise coupling means enabling a
coupling of a piston rod to the drive member such that a
relative translational movement between the drive mem-
ber and the piston rod is allowed and a relative rotational
movement is prevented.

[0009] In particular, the drive member may comprise
male or female splines configured for being engaged with
male or female splines of a piston rod. In further embod-
iments, the drive member may have a mainly circular
cross-section and a flat section differing from the circular
cross-sections for engagement with a matching flat sec-
tion of a piston rod.

[0010] The drive member may be particularly suitable
for a fixed-dose drug delivery device. Here, the term
"fixed-dose" means that in such a drug delivery device a
user does not have the option of varying the absolute
size of a dose. Preferably, the absolute size of a dose to
be dispensed is predetermined by the design of the drive
mechanism of the drug delivery device and, in particular,
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by the design of the drive member.

[0011] Preferably, the drive memberis configured such
that it allows multiple doses of a drug to be subsequently
administered. Here, the absolute sizes of the doses may
be constant or may vary from dose to dose, depending
on the design of the drive member or the drug delivery
device.

[0012] The drive member may be suitable for being
used in a pull-push drug delivery device, wherein by pull-
ing a dose member in a proximal direction of the drug
delivery device, a dose of medicament can be set, and
by pushing the dose member in a distal direction, the
medicament can be dispensed. In this context, setting a
dose means that the drug delivery device and, in partic-
ular, a drive mechanism of the drug delivery device is
prepared for a subsequent dose dispense operation.
Preferably, the dose member is directly accessible to a
user for setting and dispensing a dose ofthe medicament.
Preferably, in a pull-push device, the dose member car-
ries out a purely axial movement and does not carry out
an additional rotational movement. The disclosed drive
member may alternatively or additionally be suitable for
other drug delivery devices, for example for a push-push
device, wherein a dose member is pushed both for setting
and dispensing a dose. Preferably, the drug delivery de-
vice is an injection device, such as a pen-type device.
[0013] Moreover, a drug delivery device suitable to be
used with the disclosed drive member may be a dispos-
able or a reusable device. The drug delivery device may
be configured such that a cartridge containing a medica-
ment can be mounted in the device. As an example, the
cartridge may contain a liquid medicament, for example
a GLP-1 or heparin. In a reusable device, an empty car-
tridge can be replaced by a new cartridge.

[0014] The drive member has a longitudinal axis hav-
ing a distal and a proximal direction. The distal and prox-
imal directions align with the longitudinal axis and are
opposite to each other. The drive member may have the
shape of a sleeve extending along the longitudinal axis.
The sleeve may be configured for at least partially en-
closing the piston rod.

[0015] Preferably, in an assembled state of a drug de-
livery device comprising the drive member the distal di-
rection points to the dispensing end of the device. The
proximal direction is the direction opposite to the distal
direction. In the following, the terms "distal end" and
"proximal end" of a component usable in a drug delivery
device denote the ends of the component which are
reached when moving from the center of the component
in the distal or the proximal direction, respectively.
[0016] A suitable drug delivery device may comprise
a housing, which at least partially encloses the dispense
mechanism, for example the drive member, of the drug
delivery device. Preferably, the housing has a longitudi-
nal axis being aligned with the longitudinal axis of the
drive member. The housing may be configured such that,
forexample atits distalend, a cartridge holder comprising
a cartridge containing a medicament can be attached.
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[0017] Thedisclosed drive member may be configured
to be driven by an actuating member in a rotational move-
ment around the longitudinal axis. In particular, the drive
member may be configured to be driven by an actuating
member in a rotational movement around the longitudinal
axis both during a dose set and a dose dispense opera-
tion.

[0018] In one embodiment, the drive member may be
configured to be constrained to a purely rotational move-
ment in an assembled state of a drug delivery device. In
a further embodiment, the drive member may be config-
ured for additionally carrying out a limited translational
movement relative to a housing of the drug delivery de-
vice.

[0019] Preferably, in an assembled state of a drug de-
livery device, the actuating member directly acts on the
drive member and thereby causes a movement of the
drive member, resulting in a movement of the piston rod.
The actuating member may be configured to be manually
operated by the user. Here, a user may directly act on
the actuating member or may act on a component of the
drug delivery device which is coupled to the actuating
member.

[0020] The drive member comprises a track having a
contact face for transmitting a driving load from an actu-
ating member to the drive member.

[0021] Such a track may be a protruding edge at an
outer surface of the drive member. The track may also
have other shapes as long as a contact face for trans-
mitting a driving load is provided.

[0022] Preferably, the track comprises both sections
running in the distal direction and sections running in the
proximal direction of the drive member.

[0023] This meansthat, when following the track in one
direction relative to the track, at specific sections of the
track, the direction of the movement along the track at
least partially points into a proximal direction or into a
distal direction of the drive member, respectively. Here,
pointing in a distal or a proximal direction means that the
direction has at least a non-vanishing distal or proximal
component, respectively. Preferably, the track runs back
and forth between the distal and proximal direction, that
means, when following the track, the direction of move-
ment changes several times from a distal to a proximal
direction. Preferably, the track has a jagged shape and
encircles the longitudinal axis.

[0024] In one embodiment, the track is constrained to
positions between a first and a second axial position.
[0025] In this context, an axial position is defined by a
plane crossing the longitudinal axis at aright angle. Thus,
running back and forth between the axial positions means
that the track is axially constrained to positions between
a first and a second plane crossing the longitudinal axis
at aright angle.

[0026] In further embodiments, for example when the
drive member is designed for a drug delivery device
where the sizes of subsequent doses differ, the axial po-
sitions at which the track changes its direction from a
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distal to a proximal direction or vice versa may vary along
the track. As an example, the track may run from a first
axial position in a distal direction towards a second axial
position and then again towards the proximal direction
but may not reach the first axial position again.

[0027] Preferably, the track is closed in itself such that
when starting from a specific location on the track and
following the track in one direction, the starting location
is reached again. In this embodiment, the drive member
may be configured such that, in principle, an arbitrary
number of doses can be dispensed.

[0028] Inapreferred embodiment, the track comprises
at least one dose set section and at least one dose dis-
pense section, wherein in an assembled form of a drug
delivery device, an actuating member acts on the contact
face on the dose set section for setting a dose and on
the dose dispense section for dispensing a dose.
[0029] The dose set section may run in the distal di-
rection and the dose dispense section into the proximal
direction of the drive member. Preferably, in an assem-
bled drug delivery device, a contact area between an
actuating member and the drive member moves along
the track, wherein for setting a dose, the contact area
runs in the proximal direction along the dose set section
and in the distal direction along the dose dispense sec-
tion.

[0030] Inone embodiment, the dose set and dose dis-
pense sections are directly adjacent to each other when
following the track in one direction. The track may com-
prise several dose set and dose dispense sections,
wherein every dose set section is followed by a dose
dispense section. The dose set sections or the dose dis-
pense sections, respectively, may have identical shapes,
only being shifted by a certain angle around the longitu-
dinal axis.

[0031] In a preferred embodiment, the track is at least
partly configured such that an axial load onto the contact
face of the track causes a rotation of the drive member.
[0032] For this aim, at least one part of the dose dis-
pense section may be inclined relative to the longitudinal
axis with an absolute size of the inclination angle larger
than 0° and smaller than 90°. Thereby, an axial load is
at least partially redirected into a torque around the lon-
gitudinal axis of the drive member. Accordingly, the drive
member may be configured such that an actuating mem-
ber constrained to an axial movement relative to the drive
member may cause a rotational movement of the drive
member. Preferably, here, the contact face is directed to
the proximal direction of the drive member, such that a
load directed to the distal direction can be applied on the
drive member. Also in this context, the term "directed to
the proximal direction" means that the direction has at
least a non-vanishing componentdirected to the proximal
direction.

[0033] The inclination angle of the track relative to the
longitudinal axis affects the velocity ratio and, subse-
quently, the mechanical advantage of the drug delivery
device. The velocity ratio can be defined by the amount
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of axial movement of an actuating member operated by
a user in a dose dispense operation compared to the
amount of axial movement of a piston rod. The mechan-
ical advantage can be defined as the ratio of user input
force to output force on the bung. The velocity ratio in-
creases when the inclination angle of the track decreas-
es. This increase in the velocity ratio results in an in-
crease in the mechanical advantage of the device. Gen-
erally, the mechanical advantage will be less than the
velocity ratio because of the effects of friction losses.
[0034] The dose dispense section may comprise parts
differing in their inclination angles. Thereby, at certain
phases of a dose dispense operation the mechanical ad-
vantage can be adjusted to a desired course. In particu-
lar, in a phase of the dose dispense operation, where the
drive member acts on further components of the drug
delivery device, a larger force would be needed for ac-
tuating the drive member. Here, the force applied by a
user can be kept constant by adjusting the inclination
angle.

[0035] In one embodiment, the dose set section com-
prises at least one part being inclined to the longitudinal
axis. Preferably, here, the contact face is directed to the
distal direction of the drive member, such that a load di-
rected to the proximal direction can be applied on the
drive member.

[0036] Preferably, in the case that the drive member
is configured such that an actuating member causes a
rotation of the drive member during both a set and dis-
pense operation, the rotation during a dose dispense op-
eration is directed in a first rotational direction and during
a dose set operation in a second rotational direction op-
posite to the first rotational direction.

[0037] The track may be configured such that not all
parts of a dose dispense or adose set section are inclined
to the longitudinal axis. In particular, the dose set or the
dose dispense section may have parts being parallel to
the longitudinal axis.

[0038] Inoneembodiment, the drive member compris-
es a bias track having a contact face for transmitting a
load from a component of a biasing means to the drive
member. Thereby, the drive member is biased towards
a rotation around the longitudinal axis. In particular, the
biasing means may thereby exert a torque on the drive
member.

[0039] The bias track may be located at the distal end
of the drive member. As an example, the bias track may
be located at the front face of the drive member. The bias
track may follow a circumferential line of the drive mem-
ber and may be closed in itself.

[0040] In one embodiment, the load exerted by the
component of the biasing means on the contact face may
be an axial load which is redirected into a torque or a
combined axial load and a torque by the interaction of
the component of the biasing means and the bias track.
In an assembled state of a drug delivery device, the com-
ponent of the biasing means may be fixed to a housing
during dose setting and dose dispensing, while the drive
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member carries out a rotational movement relative to the
housing.

[0041] The biasing means may further comprise a
spring, wherein by a tensioning of the spring, a load is
created between the component of the biasing means
and the drive member. The spring may be located on the
drive member.

[0042] The bias track may comprise at least one first
redirecting section being inclined to the longitudinal axis.
Preferably, the absolute size of the angle of inclination
of the first section and the longitudinal axis is larger than
0° and smaller than 90°.

[0043] The bias track may additionally comprise at
least one second redirecting section. Inone embodiment,
the second redirecting section is inclined to the longitu-
dinal axis in a sense opposite to the first redirecting sec-
tion.

[0044] Theinclination of the bias track enables an axial
load on the drive member to be redirected into a torque,
wherein the direction of the torque is determined by the
sense of inclination.

[0045] Inapreferred embodiment, the firstand the sec-
ond sections are adjacent to each other, thereby forming
a recess in the track. The recess may be a triangular
recess having the first and second sections as its side
faces and a center point between the first and second
sections.

[0046] Structural characteristics of drug delivery de-
vice comprising the drive member

[0047] According to a further aspect of the present dis-
closure, a drug delivery device is provided, which is con-
figured to dispense a dose of a drug in a dose dispense
operation as well as being configured to prepare the de-
vice for a subsequent dose dispense operation in a dose
set operation. The drug delivery device has a drive mem-
ber for driving a piston rod as described above.

[0048] A suitable drugdelivery device may be a single-
or a multi-dose device and may be disposable or reusa-
ble. Preferably, the drug delivery device is a fixed-dose
device.

[0049] The drug delivery device may be manually op-
erable by a user through a dose member such that the
user supplies the force needed for driving the drive mem-
ber. Preferably, the dose member is directly accessible
to a user.

[0050] As an example, the dose member may com-
prise a dose button at a proximal end of a drug delivery
device which can be pulled out of a housing for setting a
dose and pushed towards the housing for dispensing a
dose.

[0051] The dose member may serve as the actuating
member for driving the drive member. Here, the actuating
member may be fixed to the dose member or may be an
integral part of the dose member. In a different embodi-
ment, the actuating member may be coupled to the dose
member such that the movement of the dose member is
transferred to the actuating member during a dose set
and a dose dispense operation.
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[0052] In adifferentembodiment, the drug delivery de-
vice may be configured such that the force for driving the
drive member is partially or fully supplied by a mechanism
of the drug delivery device. Here, a user may only trigger
a dose dispense or dose set operation.

[0053] Inone embodiment, the device comprises bias-
ing means configured to bias the drive member at one
of or both the end of a dose set operation and a dose
dispense operation towards a rotation around the longi-
tudinal axis. Preferably, at the end of the dose set or the
dose dispense operation the bias is released by the drive
member following the torque and thereby carrying out a
small rotation.

[0054] The bias may be created during the respective
dose set or dose dispense operation. In particular, a
torque may be created by a mechanical interaction of a
component of biasing means and a contact face of a bias
track atthe drive member as described above. In different
embodiments, a torque may be created by a torsion
spring tensioned by a rotational movement of the drive
member during a dose set or dispense operation.
[0055] Moreover, the drug delivery device comprises
an actuating member for driving the drive member in a
rotational movement around the longitudinal axis.
[0056] The actuating member acts on the contact face
of the track, thereby transmitting a driving load onto the
drive member. As an example, the actuating member
may have a lug for acting on the drive member. The lug
may have a curved shape such that, depending on the
direction of the contact face, a load in a distal or proximal
direction can be applied on the drive member. Preferably,
a contact area of the actuating member and the drive
member at which the load is transmitted from the actu-
ating member onto the drive member runs along the track
during dose setting and dispensing.

[0057] In a preferred embodiment, at the end of dose
set operation, the torque exerted by the biasing means
results in a rotation of the drive member towards a posi-
tion relative to the actuating member such that a subse-
quent dose dispense operation is enabled.

[0058] Asanexample, the dose set section of the track
may run in the proximal direction towards a peak. At the
peak, the track changes its direction from the proximal
direction to the distal direction. After the peak, the dose
dispense section starts, running into the distal direction.
In a dose set operation, the contact area between the
drive member and the actuating member moves along
the dose set section until the peak is reached. In order
to enable the contact area to pass the peak and thus,
enable a contacting of the actuating member on the dose
dispense section, the drive member may carry outa small
rotation relative to the actuating member.

[0059] This may be particularly useful when the dose
member is constrained to an axial movement along the
longitudinal axis of the drive member. As an example,
the dose member may be configured for being pulled for
setting a dose and being pushed for dispensing the set
dose. In a different embodiment, the dose member may
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be configured for both being pushed for setting and dis-
pensing a dose.

[0060] Preferably, the drug delivery device comprises
a piston rod configured to be driven by the drive member
in a dose dispense operation of the drug delivery device.
Preferably, a relative rotational movement between the
piston rod and the drive member is prevented and a rel-
ative axial movement is enabled.

[0061] Here, the drive member may comprise suitable
coupling means for coupling the piston rod as described
above. In particular, the piston rod and the drive member
may be coupled by a splined engagement.

[0062] In one embodiment, at the end of a dose dis-
pense operation, the torque exerted by the biasing
means results in a rotation of the drive member such that
the pistonrodis moved in the proximal direction. Thereby,
arelaxation of a bung in a cartridge towards the proximal
direction of the drug delivery device may be enabled.
This may help to reduce a dripping of medicament out of
the cartridge.

[0063] Preferably, here, the bias is directed towards a
second rotational direction opposite to the first rotational
direction.

[0064] In one embodiment, the drug delivery device
comprises athreaded component being fixed to the hous-
ing of the drug delivery device. The threaded component
is threadedly engaged with the piston rod.

[0065] Inparticular, the threaded componentmay have
the shape of a sleeve and may be located at an inner
surface of the housing. At its inner surface, the threaded
component may comprise a thread engaged with a
thread on the outer surface of the piston rod.

[0066] Asthe pistonrodis coupled to the drive member
such that it follows a rotational movement of the drive
member, its threaded engagement leads to a combined
translational and rotational movement relative to the
housing of the drug delivery device. Depending on the
direction of rotation of the drive member, the piston rod
carries outa movement either in the distal or the proximal
direction of the drug delivery device. During a movement
in the distal direction, the piston rod may act on a bung
in a cartridge, whereby a medicament is dispensed. A
movement in the proximal direction may be caused for
allowing a relaxation of the bung.

[0067] In one embodiment, the drug delivery device
comprises a dose counter for displaying at least one of
the number of remaining doses of the drug and the
number of administered doses of the drug.

[0068] Thereby, ausermay be informed onthe number
of doses left in a medicament container, for example a
cartridge, and thus, on the number of remaining drug
dispense operations.

[0069] As anexample, the dose counter may have the
shape of a sleeve, carrying markings on its outer surface.
The markings may be arranged on a helical circumfer-
ence of the dose counter. Each marking may indicate a
number of remaining doses. The marking corresponding
to the present filling state of the medicament container



9 EP 2 482 883 B1 10

may be visible through a display window, which may be
an opening of a housing of the drug delivery device. In
further embodiments, depending on the design of the
drug delivery device, the marking may be visible through
an opening of the dose member.

[0070] The dose counter may be threadedly engaged
with the housing or a component fixed to the housing.
[0071] In one embodiment, the dose counter is driven
by the drive member. Here, the drive member and the
dose counter may be coupled to each other such that a
relative translational movement of the drive member and
the dose counter is allowed and a relative rotational
movement is prevented. As an example, the drive mem-
ber and the dose counter may have a splined engage-
ment. By the rotational coupling of the dose counter to
the drive member and the threaded engagement with the
housing, a rotational movement of the drive member
causes a combined translational and rotational move-
ment of the dose counter relative to the housing.
[0072] Preferably, in this embodiment, the drive mem-
ber is in a splined engagement with the piston rod. In this
case, the amount of rotational movement of the drive
member equals the amount of rotational movement of
the piston rod. This enables a sufficiently accurate ad-
justment of the dose counter by utilizing the movement
of the drive member such that the displayed number of
doses accurately corresponds to the position of the piston
rod.

[0073] In a further embodiment, the dose counter may
be driven by the piston rod. Also here, the dose counter
may be coupled to the piston rod such that a relative
translational movement of the piston rod and the dose
counter is allowed and a relative rotational movement is
prevented. Also here, by the rotational coupling of the
dose counter to the piston rod and the threaded engage-
ment with the housing, a rotational movement of the drive
member causes a combined translational and rotational
movement of the dose counter relative to the housing.

Functional characteristics of drug delivery devices

[0074] In a further aspect of the present disclosure, a
drug delivery device for dispensing one or more doses
ofadrugis provided. The device comprises a drive mem-
ber for driving a piston rod in a dispense action of the
drug delivery device and a dose member for actuating
the drive member. The piston rod is coupled to the drive
member such that a relative translational movement of
the drive member and the piston rod is allowed and a
relative rotational movement is prevented. The drive
member is configured to be driven by the dose member
in a first and a second rotational direction around the
longitudinal axis, wherein the first and second rotational
directions are opposite to each other.

[0075] The drive member may have stable and unsta-
ble states relative to a longitudinal axis of the drug deliv-
ery device, whereinin an unstable state the drive member
is biased by a biasing means towards a stable state. Pref-
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erably, in an unstable state, the drive member is biased
towards a rotation around the longitudinal axis and in a
stable state the drive member is unbiased towards any
rotation around the longitudinal axis. In particular, in an
unstable state, the biasing means may exert a torque on
the drive member. In a stable state, the biasing means
may not exert a torque on the drive member and, thereby,
the drive member may be free from a torque.

[0076] In a further aspect of the present disclosure, a
drug delivery device for dispensing one or more doses
of a drug comprises a drive member for driving a piston
rod in a dispense operation of the drug delivery device.
Furthermore, the drug delivery device comprises a dose
member for actuating the drive member. The drive mem-
ber has stable and unstable states relative to the longi-
tudinal axis. In an unstable state, the drive member is
biased by biasing means towards a stable state. Prefer-
ably, in an unstable state, the drive member is biased
towards a rotation around the longitudinal axis and in a
stable state the drive member is unbiased towards any
rotation around the longitudinal axis.

[0077] In the following, further characteristics of drug
delivery devices are described which are equally appli-
cable to the embodiments of drug delivery devices ac-
cording to the aspects of the disclosure given above.
[0078] Moreover, the drug delivery devices may com-
prise any feature or combination of features described in
this disclosure. In particular, the drive member may have
the structural characteristics of the drive member as de-
scribed above. However, the drug delivery device is not
restricted to such a drive member.

[0079] The dose member may be operable by a user.
In particular, the dose member may comprise a dose
button accessible to a user. The dose member may be
constrained to an axial movement along a longitudinal
axis of the device for setting and dispensing a dose of
medicament. In particular, the dose member may be con-
figured to be pulled in a proximal direction of the drug
delivery device for setting a dose and to be pushed in a
distal direction of the drug delivery device for dispensing
the dose.

[0080] Preferably, the drug delivery device is designed
such that a movement of the drive member in a first and
asecond rotational direction results in an axial movement
of the piston rod. Here, a rotation in the first rotational
direction of the drive member may resultin a distal move-
ment of the piston rod. The movement in the second ro-
tational direction may result in a movement of the piston
rod in the proximal direction.

[0081] Preferably, the unstable and stable states exist
at predefined phases of a dose set or dispense operation.
Here, the dose set or dispense operations may be asso-
ciated with relative angular positions of the drive member
and a housing such that the unstable and stable states
exist at predefined relative angular positions of the drive
member and the housing.

[0082] Preferably, an unstable state is created during
one of or both a dose set and dose dispense operation.
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Preferably, at the end of a dose set or dose dispense
operation the bias causes a small rotation of the drive
member. Thereby, after a dose dispense operation, a
backing-off of the piston rod may be achieved. After a
dose set operation, a small rotation may result in a small
relative rotation of the drive member and the dose mem-
ber, enabling a subsequent dose dispense operation.
[0083] The stable and unstable states may be created
by an interaction of a component of biasing means and
a bias track on the drive member.

[0084] The biasing means may comprise a spring. In
particular, the spring may be a torsion spring exerting a
torque on the drive member. In a different embodiment,
the spring may be a compression spring. Such a com-
pression spring may exert an axial load between a further
component of the biasing means and the drive member.
[0085] In one embodiment, the biasing means com-
prise redirecting means for redirecting a load in an axial
direction into a load in a rotational direction around the
longitudinal axis.

[0086] Such redirecting means may be provided by in-
clined sections of a bias track on the drive member. In
particular, the redirecting means may comprise a contact
surface being inclined to the longitudinal axis, wherein
the absolute size of the angle of inclination is larger than
0° and smaller than 90° relative to the longitudinal axis.
[0087] The biasing means may be configured to bias
the drive member at the end of a dose set operation to-
wards the first rotational direction relative to the longitu-
dinal axis.

[0088] Preferably, at the end of a dose set operation,
such a torque exerted by the biasing means results in a
rotation of the drive member.

[0089] Additionally or alternatively, the biasing means
may be configured to bias the drive member towards the
second rotational direction relative to the longitudinal axis
at the end of a dose dispense operation.

[0090] Preferably, at the end of a dose dispense oper-
ation, such a torque exerted by the biasing means results
in a rotation of the drive member. Preferably, the piston
rod is coupled to the drive member and the housing such
that a rotation of the drive member results in a transla-
tional movement of the piston rod relative to the housing.
Here, the coupling may also result in a combined rota-
tional and translational movement. Preferably, at the end
of a dose dispense operation, the rotation of the drive
member causes a movement of the piston rod in the prox-
imal direction of the housing. Thereby, a relaxation of a
bung in a cartridge in the proximal direction may be en-
abled. Preferably, in the case that the biasing means are
configured for biasing the drive member in both a first
and a second rotational direction, the first and the second
rotational directions are opposite to each other.

[0091] Preferably, on a small deflection of the drive
member from the stable state, a bias is created back
towards the stable state.

[0092] As an example, a stable state may be accom-
plished by an engagement of a component of biasing
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means at a center of a recess at a bias track. Such a
component acting on the bias track of the drive member
may have the shape of a ring, wherein the central axis
of the ring aligns with the longitudinal axis of the drive
member and the longitudinal axis of the drug delivery
device. The component may comprise one or more bias
lugs contacting the bias track. Preferably, both side faces
of the recess are inclined relative to a longitudinal axis
of the drive member such that on a small relative deflec-
tion of the component from the center of the recess to-
wards any of the side faces, a backwards force towards
the center of the recess arises. Preferably, the backwards
force leads to a rotation of the drive member until the
lugs of the component are re-located at the center of the
recess.

[0093] By providing stable states, a well-defined small
rotation of the drive member relative to the housing can
be achieved. In particular, an over-travel of the drive
member relative to the housing can be prevented.
[0094] Moreover, the drive member may comprise a
neutral state being configured such that on a small de-
flection from the neutral state, the drive member is one
of biased towards a stable state and unbiased towards
any rotational state.

[0095] Such a neutral state of the drive member may
be accomplished by an interaction of a bias track on the
drive member and a component of biasing means on a
part of the bias track being perpendicular to the longitu-
dinal axis of the drive member. In this case, an axial load
between the drive member and the component of biasing
means does not result in a torque on the drive member.
The drive member may be in the neutral state in certain
operation phases of the dose set and dose dispense op-
erations.

[0096] In one embodiment, the drive member is con-
figured such that in an unstable state, the torque exerted
by the biasing meansresultsin arotation towards a stable
state of the drive member, in the case that the rotation
of the drive member is unhampered by the dose member.
[0097] Inparticular,during a dose setor dose dispense
operation the bias created by the biasing means may be
balanced by a counterforce exerted by the dose member
on a contact face of a track on the drive member. As an
example, in the case that the dose member is operated
by a user, the user may release the dose member after
a dose dispense operation. Thereby, the counterforce
exerted by the dose member on the drive member is re-
moved such that a rotation of the drive member caused
by the bias is enabled. Here, a rotation of the drive mem-
ber may cause a movement of the dose member in the
proximal direction of the drug delivery device.

[0098] Additionally or alternatively, atthe end of a dose
set operation, the dose member may come out of contact
with a contact face of a track on the drive member such
that the counterforce is removed and a relative rotation
of the drive member to the dose member and the housing
isenabled. Inthis case, itmay notbe necessary torelease
the dose member at the end of a dose set operation for
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allowing a small rotation of the drive member.

Functional characteristics of a resettable drug delivery
device

[0099] Moreover, a resettable drug delivery device for
dispensing one or more doses of a drug is disclosed. The
drug delivery device comprises a pistonrod having a start
position relative to the housing and being resettable to
the start position. Furthermore, the drug delivery device
comprises a drive member for driving the piston rod in a
dispense operation of the drug delivery device in a distal
direction of the drug delivery device. Moreover, the drug
delivery device comprises a dose member for actuating
the drive member. The drug delivery device is configured
such that during resetting the drug delivery device, the
dose member is in a pulled-out position relative to the
housing. In this context, the specification "during reset-
ting" means that at least at one point of time during the
resetting operation, the dose member is in the pulled-out
position.

[0100] In particular, the drug delivery device may have
a reset state, wherein in the reset state a resetting of the
device and in particular a resetting of the piston rod is
enabled. Preferably, the dose member is in a pulled-out
position relative to the housing during the reset state of
the device. Moreover, the drug delivery device may have
a dispense state, wherein in the dispense state a dose
setting and dispensing is enabled. The drug delivery de-
vice may be configured to be switched from the dispense
state in the reset state.

[0101] The dose member may be operable by a user.
Preferably, the dose member is directly accessible to a
user. By actuating the dose member a dose setting or
dispensing of the medicament may be initiated. In par-
ticular, the dose member may comprise a dose button
accessible to a user. Preferably, the dose button is fixed
to the dose member or is an integral part of the dose
member such that a movement of the dose button results
in a movement of the dose member. The dose button
may be located at the proximal end of the drug delivery
device. In a pulled-out position, the dose button and
therewith the dose member may be in its most proximal
position relative to the housing. In a pushed-in position,
the dose button and therewith also the dose member may
be in its most distal position relative to the housing. For
setting and dispensing a dose, the dose member may be
constrained to an axial movement along the longitudinal
axis between the pushed-in and pulled-out position.
[0102] The resettable drug delivery device may com-
prise any feature or combination of features described in
this disclosure. In particular, the drive member may have
the structural characteristics of the drive member as de-
scribed above. However, the drug delivery device is not
restricted to such a drive member.

[0103] In a preferred embodiment, the piston rod is
coupled to the drive member such that for resetting the
piston rod to its start position, a free rotation of the drive
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member has to be enabled. In particular, the piston rod
may be coupled to the drive member such that a trans-
lational movement between the piston rod and the drive
member is allowed while a rotational movement is pre-
vented. Furthermore, the piston rod may have a threaded
engagement with the housing. Thus, during resetting, the
piston rod may carry out a combined rotational and trans-
lational movement relative to the housing.

[0104] Preferably, the drug delivery device is a reusa-
ble device, allowing for a medicament container, for ex-
ample a cartridge, to be replaced. Preferably, the device
is configured such that a resetting of the device is enabled
in any filling state of the cartridge. In particular, a resetting
is enabled also when the cartridge is not fully emptied.
[0105] In particular, the drug delivery device may com-
prise a main housing to which a cartridge holder contain-
ing a medicament cartridge can be releasably attached.
In an assembled state of the drug delivery device, the
cartridge holder is attached to the housing and in an un-
assembled state the cartridge holder is detached from
the housing.

[0106] Preferably, the drug delivery device is config-
ured such that after removing the cartridge holder from
the housing, the piston rod is movable to the start posi-
tion.

[0107] Here, by removing the cartridge holder from the
housing, the piston rod may be accessible such that a
load for resetting the piston rod can be applied on the
piston rod. Additionally or alternatively, by removing the
cartridge holder, parts of the drive mechanism or other
parts of the drug delivery device may be decoupled,
thereby allowing a movement of the piston rod in the prox-
imal direction.

[0108] Thereby, the drug delivery device may be
switched from the dispense state in the reset state.
[0109] The drug delivery device may be configured
such thatinthe unassembled state, the pistonrod is mov-
able towards the start position by exerting an axial load
on the piston rod in a proximal direction of the drug de-
livery device.

[0110] The axial load may be supplied by a user, for
example by manually pushing the piston rod backwards.
Here, the user may apply the load onto the distal end of
the piston rod or onto a bearing at the distal end of the
piston rod. In a further embodiment, an axial load may
be exerted by a cartridge or a part of the cartridge holder
when attaching the cartridge holder to the housing of the
drug delivery device. In the case that, during resetting,
the piston rod carries out a combined translational and
rotational movement, the piston rod may also be moved
to the start position by rotating the piston rod.

[0111] In one embodiment, the drug delivery device is
configured such that, in the unassembled state, the pis-
ton rod moves towards the start position by orienting the
drug delivery device such that the distal direction points
upwards.

[0112] In this case, the friction of the drive mechanism
of the drug delivery device has to be sufficiently small
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such that a movement of the piston rod through its own
weight is enabled. Here, on an upwards orientation of
the drug delivery device, also the dose member may
move towards the pulled-out position by itself.

[0113] In one embodiment, the drug delivery device
may be configured such that the dose member is in the
pulled-out position already before resetting the piston
rod.

[0114] In this case, the dispense mechanism of the
drug delivery device may be configured such that after
the last available has been dispensed, a subsequent
dose set operation may be allowed. In particular, for set-
ting a dose, the dose member may be pulled out of the
housing of the drug delivery device and thus, may be
moved into the pulled-out position. The dispense mech-
anism may be configured such that a subsequent move-
ment of the dose memberand, here, in particular, pushing
the dose member back towards the housing, e. g. for
dispensing a further dose, is blocked. For this aim, the
piston rod may comprise a thread being engaged with a
component fixed to the housing. At its proximal end, the
thread may have a stop face, preventing a further move-
ment of the piston rod relative to the component towards
a distal direction after the last available dose has been
dispensed. Thereby, also a further movement of the dose
member in the distal direction may be blocked.

[0115] Inafurtherembodiment, the resettable drug de-
livery device is configured such that the dose member is
moved towards the pulled-out position during resetting
the piston rod.

[0116] Here, the piston rod may be coupled to a drive
member such that a relative rotational movement of the
piston rod and the drive member is prevented and a rel-
ative translational movement is allowed. As an example,
the piston rod may have a splined engagement with the
drive member. Thus, a movement of the piston rod to-
wards the proximal end of the drug delivery device caus-
es arotation of the drive member. The drive member may
be coupled to the dose member such that a rotation of
the drive member results in an axial movement of the
dose member. As an example, the drive member may
have an inclined contact face for transmitting a load from
the dose member onto the drive member for a set and
dispense operation of the device. By a rotation of the
drive member the contactface may acton the dose mem-
ber such that the dose member is pushed in the proximal
direction.

[0117] In a preferred embodiment, the drug delivery
device is configured such that the dose member is in its
pulled-out position after resetting the pistonrod. This may
indicate that the drug delivery device is ready for a prim-
ing operation.

[0118] In this context, the term "priming" may mean
that relative displacements of parts of the drive mecha-
nism towards each other due to the resetting operation
are compensated. In particular, in order to prime the de-
vice after resetting the device and after a new medica-
ment container has been inserted, the dispense mecha-
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nism may be actuated such that the gaps between the
different parts of the dispense mechanism are removed.
By removing these gaps, an accurate setting and dis-
pensing of the first dose is enabled after the drug delivery
device has been reset.

[0119] Preferably, when the dose member is in the
pulled-out position, priming may be accomplished by
pushing the dose member towards the housing. Thereby,
the drive mechanism may carry out a priming operation
being similar to a dose dispense operation. Here, de-
pending on the size of the gaps between the different
parts of the drive mechanism, a small dose may be dis-
pensed from the drug delivery device. After priming, the
drug delivery device is ready for use.

[0120] Inits assembled state, the drug delivery device
may comprise resilient means exerting a load on the
housing or a component coupled to the housing and the
drive member towards each other.

[0121] In particular, the component may be a part of
biasing means exerting a bias on the drive member. As
an example, the drive member may have a bias track
contacted by a component of biasing means. The com-
ponent of the biasing means and the drive member may
be pushed towards each other by a resilient means in
form of a spring. Thereby, the friction of the drive mech-
anism is increased and accordingly, a higher force is
needed for moving the drive member relative to the hous-
ing. This may prevent a backwards movement of the pis-
ton rod in an assembled state when the drug delivery
device is oriented upwards.

[0122] Preferably, the drug delivery device is config-
ured such that the load is released on removal of the
cartridge holder.

[0123] As anexample, in its assembled state, the car-
tridge holder may exert aload on parts of the drug delivery
device and the resilient means such that the resilient
means is tensioned and the parts are pressed together.
As an example, the cartridge holder may push a compo-
nent of biasing means towards the drive member and
thereby compress a spring exerting a counterforce on
the drive member and the component of biasing means.
[0124] When the cartridge is detached from the hous-
ing of the drug delivery device, the load may be removed,
whereby the spring is allowed to relax. This may enable
a decoupling of parts of the drug delivery device. In par-
ticular, a component of biasing means may be decoupled
from the drive member, whereby a rotation of the drive
member is facilitated. Thereby, also the resetting of the
piston rod may be facilitated. Depending on the amount
of friction after the detachment of the cartridge holder,
the piston rod may be pushed towards its start position
or may move on its own towards the start position when
the drug delivery device is pointed upwards.

[0125] In one embodiment of the resettable drug de-
livery device, the dose member may be coupled to the
drive member such that when the dose member is re-
tained in a pushed-in position relative to the housing, the
dose member obstructs the free orientation of the drive
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member relative to the housing.

[0126] As an example, the dose member may be cou-
pled to the drive member such that in a pushed-in position
a limited rotation of the drive member relative to the hous-
ing is allowed, whereas a free rotation enabling a reset-
ting of the piston rod towards a start positionis prevented.
Here, in particular, a relative rotation of the drive member
and the housing may be prevented at certain relative an-
gular positions of the drive member and the housing. As
an example, the drive member may comprise a track for
transmitting a load from the dose member towards the
drive member in a dose set and dispense operation. In
the case that the track at least partially runs in a distal or
a proximal direction of the longitudinal axis of the drug
delivery device and is in contact with the dose member,
a rotation of the drive member relative to the dose mem-
ber may result in an abutment of the contact face of the
track with the dose member, preventing a free rotation
of the drive member. In the case that the dose member
is constrained to an axial movement relative to the hous-
ing, this implies that also a free rotation of the drive mem-
ber relative to the housing is prevented as long as the
dose member remains in its pushed-in position. Here,
the dose member may obstruct a free rotation until it is
moved in a pulled-out position, where its contact to the
contact face is lost.

[0127] Furthermore, the drug delivery device may
comprise a unidirectional element coupling the drive
member to the housing such that in an assembled state
ofthe drug delivery device arelative rotational movement
of the drive member and the housing is allowed in one
rotational direction and a relative rotational movement in
a second rotational direction is prevented at certain rel-
ative angular positions of the housing and the drive mem-
ber.

[0128] As an example, such a unidirectional element
may be a feedback element for providing audible or tactile
feedback to a user at certain phases of a dose dispense
ordose set operation. In particular, the feedback element
may indicate that a dose set or dose dispense operation
has been completed.

[0129] Preferably, in an assembled state, the resilient
means exert a load onto the unidirectional element and
a component fixed to the housing towards each other.
[0130] Thereby, a unidirectional coupling between the
drive member and the housing may be provided such
that in the assembled state a free relative rotational
movement of the drive member and the housing may be
prevented. Preferably, by removing the cartridge holder
from the housing, the resilient means is allowed to relax
such that the load between the unidirectional element
and a component fixed to the housing is removed. There-
by, the housing is decoupled from the drive member, en-
abling a free rotation of the drive member relative to the
housing and the resetting of the piston rod to its start
position.

[0131] The term "medicament”, as used herein, pref-
erably means a pharmaceutical formulation containing
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at least one pharmaceutically active compound,
wherein in one embodiment the pharmaceutically active
compound has a molecular weight up to 1500 Da and/or
is a peptide, a proteine, a polysaccharide, a vaccine, a
DNA, a RNA, an enzyme, an antibody, a hormone or an
oligonucleotide, or a mixture of the above-mentioned
pharmaceutically active compound,

wherein in a further embodiment the pharmaceutically
active compound is useful for the treatment and/or proph-
ylaxis of diabetes mellitus or complications associated
with diabetes mellitus such as diabetic retinopathy,
thromboembolism disorders such as deep vein or pul-
monary thromboembolism, acute coronary syndrome
(ACS), angina, myocardial infarction, cancer, macular
degeneration, inflammation, hay fever, atherosclerosis
and/or rheumatoid arthritis,

wherein in a further embodiment the pharmaceutically
active compound comprises at least one peptide for the
treatment and/or prophylaxis of diabetes mellitus or com-
plications associated with diabetes mellitus such as dia-
betic retinopathy,

wherein in a further embodiment the pharmaceutically
active compound comprises at least one human insulin
or a human insulin analogue or derivative, glucagon-like
peptide (GLP-1) or an analogue or derivative thereof, or
exedin-3 or exedin-4 or an analogue or derivative of exe-
din-3 or exedin-4.

[0132] Insulin analogues are for example Gly(A21),
Arg(B31), Arg(B32) human insulin; Lys(B3), Glu(B29)
human insulin; Lys(B28), Pro(B29) human insulin;
Asp(B28) human insulin; human insulin, wherein proline
in position B28 is replaced by Asp, Lys, Leu, Val or Ala
and wherein in position B29 Lys may be replaced by Pro;
Ala(B26) human insulin; Des(B28-B30) human insulin;
Des(B27) human insulin and Des(B30) human insulin.
[0133] Insulin derivates are for example B29-N-myris-
toyl-des(B30) human insulin; B29-N-palmitoyl-des(B30)
human insulin; B29-N-myristoyl human insulin; B29-N-

palmitoyl human insulin; B28-N-myristoyl
LysB28ProB29 human insulin; B28-N-palmitoyl-
LysB28ProB29 human insulin; B30-N-myristoyl-
ThrB29LysB30 human insulin;  B30-N-palmitoyl-

ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-
glutamyl)-des(B30) human insulin; B29-N-(N-lithocholyl-
Y-glutamyl)-des(B30) human insulin; B29-N-(»-carbox-
yheptadecanoyl)-des(B30) human insulin and B29-N-(®-
carboxyheptadecanoyl) human insulin.

[0134] Exendin-4 for example means Exendin-
4(1-39), a peptide of the sequence H-His-Gly-Glu-Gly-
Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-
Glu-Ala-Val-Arg-Leu-Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-
Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.

[0135] Exendin-4 derivatives are for example selected
from the following list of compounds:

H-(Lys)4-des Pro36, des Pro37 Exendin-
4(1-39)-NH2,
H-(Lys)5-des Pro36, des Pro37 Exendin-
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4(1-39)-NH2,

des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(0)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(0)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(0)14 Trp(02)25, Asp28] Exendin-
4(1-39),

des Pro36 [Met(0)14 Trp(02)25, IsoAsp28] Exendin-
4(1-39); or

des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(0)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(0)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(0)14 Trp(02)25, Asp28] Exendin-
4(1-39),

des Pro36 [Met(0)14 Trp(02)25, IsoAsp28] Exendin-
4(1-39),

wherein the group -Lys6-NH2 may be bound to the
C-terminus of the Exendin-4 derivative;

or an Exendin-4 derivative of the sequence
H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-
NH2,

des Asp28 Pro36, Pro37, Pro38Exendin-
4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro38 [Asp28] Exendin-
4(1-39)-NH2,

H-Asn-(Glu)5des Pro36, Pro37, Pro38 [Asp28] Ex-
endin-4(1-39)-NH2,
des Pro36, Pro37,
4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Asp28] Exendin-
4(1-39)-(Lys)6-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Asp28] Ex-
endin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36 [Trp(02)25, Asp28] Exendin-
4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Trp(02)25] Ex-
endin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exen-
din-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36 [Met(0)14, Asp28] Exendin-
4(1-39)-Lys6-NH2,

des Met(0)14 Asp28 Pro36, Pro37, Pro38 Exendin-
4(1-39)-NH2,
H-(Lys)6-desPro36, Pro37,
Asp28] Exendin-4(1-39)-NH2,

Pro38 [Asp28] Exendin-

Pro38 [Met(0)14,
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H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14,
Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exend-
in-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(0)14,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-Lys6-des Pro36 [Met(0)14, Trp(02)25, Asp28] Ex-
endin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Met(0)14,
Trp(02)25] Exendin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14,
Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14,
Trp(02)25, Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14,
Trp(02)25, Asp28] Exendin-4(S1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14,
Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2;

or a pharmaceutically acceptable salt or solvate of any
one of the afore-mentioned Exedin-4 derivative.

[0136] Hormones are for example hypophysis hor-
mones or hypothalamus hormones or regulatory active
peptides and their antagonists as listed in Rote Liste, ed.
2008, Chapter 50, such as Gonadotropine (Follitropin,
Lutropin, Choriongonadotropin, Menotropin), Somatro-
pine (Somatropin), Desmopressin, Terlipressin, Gona-
dorelin, Triptorelin, Leuprorelin, Buserelin, Nafarelin,
Goserelin.

[0137] A polysaccharide is for example a glu-
cosaminoglycane, a hyaluronic acid, a heparin, alow mo-
lecular weight heparin or an ultra low molecular weight
heparin or a derivative thereof, or a sulphated, e.g. a
poly-sulphated form of the above-mentioned polysac-
charides, and/or a pharmaceutically acceptable salt
thereof. An example of a pharmaceutically acceptable
salt of a poly-sulphated low molecular weight heparin is
enoxaparin sodium.

[0138] Pharmaceutically acceptable salts are for ex-
ample acid addition salts and basic salts. Acid addition
salts are e.g. HCI or HBr salts. Basic salts are e.g. salts
having a cation selected from alkali or alkaline, e.g. Na+,
or K+, or Ca2+, or an ammonium ion
N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of
each other mean: hydrogen, an optionally substituted C1-
Cé6-alkyl group, an optionally substituted C2-C6-alkenyl
group, an optionally substituted C6-C10-aryl group, or
an optionally substituted C6-C10-heteroaryl group. Fur-
ther examples of pharmaceutically acceptable salts are
described in "Remington’s Pharmaceutical Sciences" 17.
ed. Alfonso R. Gennaro (Ed.), Mark Publishing Company,
Easton, Pa., U.S.A., 1985 and in Encyclopedia of Phar-
maceutical Technology.

[0139] Pharmaceutically acceptable solvates are for
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example hydrates.

[0140] Other features will become apparent from the
following detailed description when considered in con-
junction with the accompanying drawings.

Figure 1 is a perspective view of an embodiment of
a drive member having a track,

Figure 2 is a perspective view of an embodiment of
a ramp ring,

Figure 3 is a perspective view of an embodiment of
a unidirectional element,

Figure 4A is a perspective cross-sectional view of a
first embodiment of a drug delivery device,

Figure 4B is a cut-away view of the first embodiment
of a drug delivery device of Figure 4A,

Figure 5Ais a perspective cut-away view of the drug
delivery device of Figure 4A during a dose set oper-
ation,

Figure 5B is a perspective view of the dispense
mechanism of the drug delivery device of Figure 4A
during a dose set operation,

Figure 5C is a perspective cut-away view of the drug
delivery device of Figure 4A after the dose set oper-
ation,

Figure 5D is a perspective view of the dispense
mechanism of the drug delivery device of Figure 4A
after a dose set operation,

Figure 5E is a perspective view of the biasing means
of the drug delivery device of Figure 4A before back-
ing-off at the end of a dose dispense operation,

Figure 5F is a perspective view of the biasing means
ofthe drug delivery device of Figure 4A after backing-
off at the end of a dose dispense operation,

Figure 6A is a perspective cut-away view of the drug
delivery device of Figure 4A after the last dose has
been dispensed,

Figure 6B is an enlarged view of the blocking of the
dispense mechanism of the drug delivery device of
Figure 4A after the last dose has been dispensed,

Figure 7A is a perspective cut-away view of the drug
delivery device of Figure 4A during resetting,

Figure 7B is a perspective cut-away view of the drug
delivery device of Figure 4A after resetting,

10

15

20

25

30

35

40

45

50

55

12

Figure 8A is a perspective cut-away view of the drug
delivery device of Figure 4A after a new cartridge
has been inserted,

Figure 8B is a perspective cut-away view of the drug
delivery device of Figure 4A during a priming oper-
ation,

Figure 8C is a perspective cut-away view of the dis-
pense mechanism after backing-off after a priming
operation,

Figure 9A is a perspective cross-sectional view of a
second embodiment of a drug delivery device,

Figure 9B is a perspective cut-away view of the sec-
ond embodiment of the drug delivery device of Figure
9A.

[0141] Figure 1 shows a drive member 1 for driving a
piston rod in a drug delivery device. The piston rod may
actonabunginside a cartridge containing a medicament.
As an example, the medicament may be a liquid medi-
cament such as GLP-1 or heparin. Preferably, the drive
member 1 is directly engaged with the piston rod and
drives the piston rod towards a distal direction of the car-
tridge, whereby the medicament is pressed out of the
cartridge.

[0142] The depicted drive member 1 has the shape of
a sleeve extending along a longitudinal axis 100. On its
outer surface 105, the drive member 1 has a track 12
having a contact face 120 for transmitting a driving load
from an actuating member to the drive member 1. Pref-
erably, the drive member 1 is configured for being rota-
tionally driven by an actuating member, wherein the ac-
tuating member is constrained to an axial movement
along the longitudinal axis 100. As an example, an actu-
ating member may be fixed to a dose member operable
by a user for setting and dispensing a dose of a medica-
ment. In particular, the actuating member may be an in-
tegral part of a dose member. In further embodiments,
the actuating member may be coupled to a dose member
such that the movement of the dose member is trans-
ferred to the actuating member.

[0143] The drive member 1 is particularly suitable for
a fixed-dose drug delivery device. In such a device, the
absolute size of adose to be dispensed is predetermined
by the design of the drive mechanism of the drug delivery
device. In particular, a user does not have the option of
varying the dose. In this context, setting a dose means
thatthe drug delivery device is prepared for a subsequent
dose dispense operation.

[0144] The drive member 1 may be suitable for a pull-
push drug delivery device, wherein by pulling a dose
member in a proximal direction of the drug delivery device
a dose of medicament can be set and by pushing the
dose member in a distal direction, the medicament can
be dispensed. However, the drive member 1 may also
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be suitable for other mechanisms, for example a push-
push device, wherein a dose member is pushed for set-
ting a dose and pushed for dispensing a dose.

[0145] The depicted drive member 1 is configured for
an engagement with a piston rod such that the piston rod
is rotationally fixed to the drive member 1 and at least
partially free to move along the longitudinal axis 100 of
the drive member 1. In the shown embodiment, the drive
member 1 is configured to at least partly enclose a piston
rod. For this aim, at its inner surface 106, the drive mem-
ber 1 comprises one or more male splines 16 engagable
with female splines of a piston rod. The male splines 16
extend along the length of the drive member 1.

[0146] Infurther embodiments, instead of male splines
16, a drive member may comprise female splines engag-
ing with male splines of a piston rod. Alternatively, a drive
member may comprise a flat section extending along the
longitudinal axis 100 at its surface 106 and differing from
the mainly circular inner cross section of the inner surface
106. A suitable piston rod has a matching flat section
engageable with the flat section of the drive member,
thereby locking the piston rod rotationally to the drive
member and allowing a relative translational movement.
[0147] The drive member 1 is configured such that a
movement of the drive member 1 can be actuated by an
actuating member exerting a load on the contact face
120 of the track 12. The track 12 encircles the outer sur-
face 105 of the drive member 1. When following the track
12 in one direction relative to the track 12 the direction
of the movement along the track 12 changes from the
proximal direction 104 into the distal direction 103. Here,
the track 12 is constrained between a first axial position
107 and a second axial position 108, thereby oscillating
between these positions 107, 108.

[0148] Indifferentembodiments, for example whenthe
drive member is designed for a drug delivery device
where the sizes of subsequent doses differ, the track may
run in a distal direction from a first axial position towards
a second axial position and then towards the proximal
direction but not reach the first axial position again.
[0149] The track 12 comprises dose set sections 122,
each followed by a dose dispense section 125. The drive
member 1 comprises a total of four dose dispense sec-
tions 125 and four dose set sections 122. In a different
embodiment, a drive member may contain more or less
than four dose set 122 and dispense sections 125. The
track 12 is closed in itself such that the fourth dose dis-
pense section 125 is directly followed by the first dose
set section 122. Thereby, the drive member 1 is in prin-
ciple not limited to a specific number of doses to be set
and dispensed.

[0150] The drive member 1 is configured such that dur-
ing setting a dose, an actuating member contacts a dose
set section 122 and during dispensing a dose, the actu-
ating member contacts a dose dispense section 125.
Thereby, the contact area between an actuating member
and the drive member follows the track 12 in one direc-
tion.
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[0151] The track 12 is designed such that during dose
setting and dispensing an axial load exerted by an actu-
ating member is redirected into a rotational load onto the
drive member 1.

[0152] For this aim, the contact face 120 of at least a
part of the dose dispense section 125 is inclined relative
to the longitudinal axis 100 of the drive member 1 in an
angle larger than 0° and smaller than 90°. Thereby, when
an actuating member contacting a part of the contact face
120 is pushed in the distal direction 103, the drive mem-
ber is caused to rotate around the longitudinal axis 104
in a first rotational direction 110, while the contact area
between the actuating member and the drive member 1
moves along the dose dispense section 125 in the distal
direction 103.

[0153] The inclination angle of the contact face 120
relative to the longitudinal axis affects the mechanical
advantage of adrug delivery device. In particular, a larger
inclination angle will result in a lower mechanical advan-
tage. The dose dispense section 125 comprises two in-
clined parts 125a, 125b, each with absolute values of
inclination angles larger than 0° and smaller than 90°.
The first part 125a has a smaller inclination angle than
the second part 125b. This may help to achieve a force
needed to push an actuating member towards the distal
direction 103 which is substantially constant within one
complete pushing action, even in the case when, at the
end of the dose dispense operation, the drive member 1
interacts with further components of the drug delivery
device thus increasing the effective torque needed to
move the drive member.

[0154] For setting a dose, an actuating member con-
tacting a part of the contact face 120 is pulled towards
the proximal direction 104, wherein the contact area be-
tween the actuating member and the drive member 1
moves along the dose set section 122 in the proximal
direction 104 towards the second axial position 108. The
dose set section 122 comprises a part 122b being in-
clined to the longitudinal axis 100 of the drive member 1
with the absolute value of an inclination angle larger than
0° and smaller than 90°, wherein the contact face 120
points towards the distal direction 103. Here, an axial
movement of the actuating member in the proximal di-
rection 104 results in a movement towards a second ro-
tational direction 111 opposite to the first rotational direc-
tion 110. Preferably, a suitable actuating member has a
curved shape enabling contacting the contact face 120
both on the dose dispense section 125 and the dose set
section 122.

[0155] Furthermore, the dose set section 122 compris-
es a first part 122a being parallel to the longitudinal axis
100. In further embodiments, a drive member may be
free of such a first part 122a or may comprise additional
parts of the track 12.

[0156] Preferably, when an actuating member has
been fully pulled out in the proximal direction 104 the
drive member 1 carries out a small rotational movement
towards the first rotational direction 110. In this case,
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when subsequently pushing the actuating member to-
wards the distal direction 103 the actuating member con-
tacts the drive member 1 on the adjacent dose dispense
section 125.

[0157] Atits distal end 101, the drive member 1 com-
prises a bias track 14 having a contact surface 140 for
transmitting a bias load on the drive member 1 towards
a small rotation around the longitudinal axis 100. The
bias track 14 is located at the distal part of a flange 13.
The flange 13 may serve to define or constrain the axial
position of the drive member 1 relative to a housing of a
drug delivery device.

[0158] The bias track 14 comprises a first redirecting
section 142 and a second redirecting section 143, where-
in both sections 142, 143 are inclined with the absolute
value of the inclination angles larger than 0° and smaller
than 90° towards the longitudinal axis 100 of the drive
member 1. Both redirecting sections 142, 143 redirect
an axial load into a rotational load around the longitudinal
axis 100.

[0159] The first redirecting section 142 is configured
such that, through an interaction with further component
of biasing means, at the end of a dose set operation, a
bias is exerted towards the first rotational direction 110.
Thereby, a small rotation of the drive member 1 in the
first rotational direction 110 may be caused when the
actuating member is fully pulled in the proximal direction
104 and is out of contact with the track 12 on the drive
member 1.

[0160] The second redirecting section 143 is config-
ured such that at the end of a dose dispense section 125
a bias is exerted into the second rotational direction 111.
This bias may lead to a small back-rotation towards the
second rotational direction 111 of the drive member 1,
when the actuating member isreleased. Thereby, aback-
ing-off of the dispense mechanism and in particular of
the piston rod may be achieved. Thus, a bung inside a
cartridge is free to relax towards the proximal direction
104 of the drug delivery device, whereby a dripping of
medicament out of the cartridge after dose dispense can
be reduced.

[0161] The first and second redirecting sections 142,
143 are arranged adjacent to each other, thereby forming
arecess 144 in the bias track 14. Several such recesses
144 are provided along the bias track 14, being spaced
by neutral sections 145 running perpendicular to the lon-
gitudinal axis 100. In a further embodiment of the bias
track 14, the recesses 144 are directly adjacent to each
other.

[0162] Furthermore, at its outer surface 105, the drive
member 1 comprises lugs 17 configured for a mechanical
interaction with an element providing feedback to a user
at defined operation states of the drug delivery device,
for example after a dose dispense or dose set operation.
Such an element may have the shape of a feedback el-
ement as shown in Figure 3.

[0163] Figure 2 shows a ramp ring 34 configured to
contact a drive member 1 at the bias track 14 as shown
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in Figure 1. The ramp ring 34 is a component of biasing
means exerting a bias on the drive member 1 towards a
first 110 and second rotational direction 111 at specific
phases of operation of a drug delivery device.

[0164] Theramp ring 34 has the shape of aring having
a central axis configured to be aligned with the longitu-
dinal axis 100 of the drive member 1 in an assembled
state of a drug delivery device. At its proximal end 341,
the ramp ring 34 comprises bias lugs 343 configured for
transmitting a load onto the contact surface 140 of the
bias track 14 of the drive member 1. When the drive mem-
ber 1 rotates around the longitudinal axis 100, the contact
area between the bias lugs 343 and the drive member 1
runs along the contact surface 140 of the bias track 14.
The bias lugs 343 comprise a firstinclined face 345 con-
figured for contacting a first redirecting section 142 of the
bias track 14 of the drive member 1 and a second inclined
face 346 configured for contacting a second redirecting
section 143 at certain operation states of a drug delivery
device. Between the first 345 and second redirecting sec-
tions 346, the bias lug 343 comprises a peak 344 con-
figured to contact the bias track 14 at its neutral sections
145 and at the center 141 of the recess 144.

[0165] The ramp ring 34 comprises coupling means
348 configured for coupling the ramp ring 34 to a housing
of a drug delivery device such that a limited axial move-
ment relative to the housing is allowed and a rotational
movementis prevented. Infurtherembodiments, the cou-
pling means 348 may be configured such that both an
axial and rotational movement of the ramp ring 34 relative
to a housing is prevented. Preferably, in the case that a
relative axial movement is prevented, the drive member
is configured such that a limited axial movement between
a housing and the drive member is allowed.

[0166] Furthermore, at its distal end 342, the ramp ring
34 comprises engagement means 347 configured for en-
gagement with a part of a cartridge holder housing a car-
tridge. The engagement means 347 are configured such
that during assembly, the cartridge holder pushes the
ramp ring 34 into contact with the drive member 1. Pref-
erably, a drugdelivery device comprises a spring exerting
an axial bias on one of the drive member 1 and the ramp
ring 34 towards the other one of the drive member 1 and
the rampring 34. Preferably, here, the spring is tensioned
by pushing a cartridge holder in the proximal direction
104 of the drug delivery device.

[0167] When the bias lugs 343 contact the first 142 or
second redirecting section 143 of the bias track 14 on
the ramp ring 34, the load towards the axial direction is
redirected into a load into a rotational direction. In par-
ticular, when the bias lug 343 contacts the track 12 on
the drive member 1 at the first redirecting section 142 a
bias of the drive member 1 towards the first rotational
direction 110 is created. When the bias lug 343 contacts
the track 12 on the drive member 1 at the second redi-
recting section 143 a bias towards the second rotational
direction 111 is created. At the center 141 of the recess
144 and at neutral sections 145 the drive member 1 is
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unbiased towards the rotational directions.

[0168] Furthermore, at its proximal end 341, the ramp
ring 34 comprises feedback lugs 349 configured for con-
tacting means for providing feedback to a user at defined
operation phases of the drug delivery device, forexample
after adose dispense or dose set operation. Such means
may have the shape of a feedback element as shown in
Figure 3.

[0169] Figure 3 shows a feedback element 61 for pro-
viding audible and tactile feedback to a user at the end
of a dose dispense operation. The feedback element 61
has the shape of a ring, configured such that in an as-
sembled state of a drug delivery device, its central axis
aligns with the longitudinal axis 100 of the drive member
1.

[0170] At its inner surface, the feedback element 61
comprises slots 62 configured for accommodating the
lugs 17 at the outer surface 105 of the drive member 1.
Thereby, the feedback element 61 is coupled to the drive
member 1 such that only a limited relative rotational
movement is allowed.

[0171] Furthermore, at its distal end 66, the feedback
element 61 comprises a ramped contact face 64, config-
ured for a mechanical interaction with the feedback lugs
349 at the ramp ring 34. The ramped contact face 64 is
shaped such that in a first rotational direction 110 of the
feedback element 61 relative to the ramp ring 34, the
relative movement of the feedback element 61 and the
rampring 34 is unrestricted. In particular, a relative move-
ment of the feedback lugs 349 over ramps 65 of the
ramped contact face 64 is allowed, whereby tactile and
audible feedback is created. In a second rotational direc-
tion 111 opposite to the first rotational direction 110, the
relative movement of the feedback element 61 and the
ramp ring 34 is restricted. Here, the ramps 65 prevent a
relative back-rotation of the feedback element 61. Thus,
the feedback element 61 can be a unidirectional element
6 preventing the free rotational movement of the drive
member 1 relative to a housing of a drug delivery device
in a certain rotational direction.

[0172] Figures 4A and 4B show a first embodiment of
adrug delivery device 4 for dispensing and setting doses
of a drug. The drug delivery device 4 is a fixed-dose de-
vice, i.e., a user cannot choose the size of a dose to be
dispensed. The drug delivery device 4 is a multi-dose
device with a replaceable cartridge 442, wherein several
subsequent doses can be dispensed from the cartridge
442 and wherein an empty cartridge 442 can bereplaced.
[0173] The drug delivery device 4 comprises a main
housing 42 to which a cartridge holder 44 comprising a
cartridge 442 containing a liquid medicamentis attached.
As examples, the medicament may comprise GLP-1 or
heparin. The cartridge holder 44 is screwed onto a
threaded sleeve 422 fixed to the main housing 42 of the
drug delivery device 4. In the assembled state, the car-
tridge 442 is pressed towards the distal end 441 of the
cartridge holder 44 by a cartridge bias spring 443. When
the cartridge holder 44 is removed from the main housing
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42, the cartridge bias spring 443 is released and the emp-
ty cartridge 442 can be removed from the cartridge holder
44. After that, a new cartridge 442 can be inserted and
the cartridge holder 44 can be reattached to the main
housing 42.

[0174] In different embodiments, the cartridge holder
44 may be configured to be disposed with the empty car-
tridge 442, such that for replacing a cartridge, a new car-
tridge holder 44 is attached to the main housing 42.
[0175] The cartridge 442 contains a bung 444 which
is moved in the distal direction 103 for dispensing the
medicament through a needle unit (not shown here) at
the distal end 401 of the drug delivery device 4. In par-
ticular, the bung 444 is in contact with a bearing 445
which moves with a piston rod 5 in the distal direction
103. The piston rod 5 is driven by a drive member 1 as
shown in Figure 1. The longitudinal axis 100, the distal
direction 103 and the proximal direction 104 of the drive
member 1 aligns with the longitudinal axis 400, the distal
direction 403 and the proximal direction 404 of the hous-
ing 42.

[0176] Atits proximal end 402, the drug delivery device
4 comprises adose member 46 for setting and dispensing
a dose of the medicament. The dose member 46 is cou-
pled to a body chassis 423 which is fixed to the housing
42, such that a relative rotational movement of the dose
member 46 and the housing 42 is prevented and a rela-
tive axial movementis allowed. Moreover, at its proximal
end 462, the dose member 46 comprises a dose button
464 which protrudes through an opening 424 of the hous-
ing 42, also preventing a relative rotational movement
between the housing 42 and the dose member 46.
[0177] For setting a dose of the medicament, the dose
button 464 is pulled out of the main housing 42. Thereby,
the drive mechanism is prepared for a subsequent dose
dispense. On pushing the button 464 towards the distal
direction 103, a dose can be dispensed. In different em-
bodiments, the device may be configured such that both
for setting and dispensing a dose a pushing movement
of the dose button 464 is required.

[0178] The dose member 46 serves as an actuating
member for exerting a load onto the drive member 1,
causing a rotational movement of the drive member 1.
For this aim, at its distal end 461, the dose member 46
comprises curved lugs 463 acting on the contact face
120 of the track 12 on the drive member 1.

[0179] The drive member 1 is coupled to the piston rod
5 such that a relative translational movement of the drive
member 1 and the piston rod 5 is allowed and a relative
rotational movement is prevented. For this aim, the drive
member 1 comprises male splines 16 being guided in
axial grooves 56 of the piston rod 5. In order to convert
arotational movement of the piston rod 5 into a combined
rotational and axial movement of the piston rod 5, the
pistonrod 5is threadedly engaged with athreaded sleeve
426 fixed to the housing 42. For this aim, the piston rod
5 comprises an outer thread 54.

[0180] The drug delivery device 4 comprises biasing
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means for, at the end of a dose set operation, exerting a
bias on the drive member 1 towards a first rotational di-
rection 110 and, at the end of a dose dispense operation,
exerting a bias on the drive member 1 towards a second
rotational direction 111. In particular, the biasing means
comprise a spring 32 and a ramp ring 34 as shown in
Figure 2, interacting with the bias track 14 on the drive
member 1. The ramp ring 34 is pressed onto the bias
track 14 by the spring 32, whereby a load is exerted on
the drive member 1.

[0181] The drug delivery device 4 further comprises a
dose counter 48 which carries markings 486 on its outer
surface indicating the number of remaining doses in the
cartridge 442. The marking 483 representing the current
filling state of the cartridge 442 is visible through an open-
ing 469 in the dose button 464. The dose counter 48 is
threadedly engaged with a rod-like part 468 of a button
insert 465 fixed to the rest of the dose member 46. There-
by, a rotational movement of the piston rod 5 causes a
combined translational and rotational movement of the
dose counter 48.

[0182] Figure 5A show the drug delivery device 4 of
Figure 4A and Figure 5B shows its dispense mechanism
during a dose set operation.

[0183] Here, Figure 5A shows the drug delivery device
4, wherein the dose member 46 is pulled out in the prox-
imal direction 104 by a user. Thereby, as can be seen in
Figure 5B, the lugs 463 at the distal end of the dose mem-
ber 46 act upon the dose set section 122 of the track 12
on the drive member 1. When acting upon the inclined
second part 122b of the dose set section 122, the lugs
463 exert a load onto the drive member 1 directed into
the second rotational direction 111, causing a small ro-
tation of the drive member 1 relative to the housing 42.
Upon this rotational movement, the bias lugs 343 of the
ramp ring 34 are driven up from the center 141 of the
recess 144 on the first redirecting section 142 of the bias
track 14. Due to its splined engagement with the drive
member 1 and its threaded engagement with the thread-
ed sleeve 426, here, the piston rod 5 carries out a small
rotation and a small axial movement in the proximal di-
rection 104.

[0184] At the end of the dose set operation, the lugs
463 of the dose member 46 clear the dose set section
122, thus allowing a small rotational movement of the
drive member 1.

[0185] In particular, a bias spring 32 compressed by
the chassis 423 and the lugs 17 on the drive member 1
presses the drive member 1 axially onto the bias lugs
343 of the ramp ring 34. This axial load is redirected into
a rotational load by the interaction of the bias lugs 343
with the inclined first redirecting section 142. Thus, after
the dose set operation, the drive member 1 carries out a
small rotational movement relative to the housing 42.
Thereby, the piston rod 5 carries out a small rotation and
a small axial movement in the distal direction. The
amount of movement of the piston rod 5 in the distal di-
rection at the end of the dose set operation compensates
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the amount of movement of the piston rod 5 in the prox-
imal direction during the dose set operation such that, in
sum, the axial position of the piston rod 5 remains con-
stant in a completed dose set operation. The movement
of the drive member 1 at the end of the set operation may
produce a feedback, for example a click, to a user, indi-
cating that the device 4 has been set.

[0186] Figure 5C shows the drug delivery device 4 of
Figure 4A and Figure 5D shows its dispense mechanism
after a dose set operation.

[0187] In particular, Figures 5C and 5D show the drug
delivery device 4 after a dose set operation, when the
drive member 1 has carried out a small rotational move-
ment in the first rotational direction 110. The lugs 461 are
now located at the dose dispense section 125 such that
the drug delivery device 4 is ready for a subsequent dose
dispense operation.

[0188] As can be seen in Figure 5D, the contact area
of the bias lugs 343 and the bias track 14 has moved
from its unstable position at the first redirecting section
142 towards a stable position at the center 141 of the
recess 144. Here, a further movement of the drive mem-
ber 1 is prevented by the interaction of the bias lugs 343
with the second redirecting section 143 creating a bias
in the opposite rotational direction.

[0189] At this stage, for dispensing a dose, the dose
button 464 can be pushed towards the housing 42 of the
drug delivery device 4. Thereby, the contact area be-
tween the lug 463 of the dose member 46 and the track
12 moves along the dose dispense section 125 in the
distal direction 103. On dispensing the dose, the drive
member 1 is driven towards the first rotational direction
110. Thereby, also the piston rod 5 is driven towards a
movement in the first rotational direction 110 and simul-
taneously carries out an axial movement in the distal di-
rection 103.

[0190] Figure 5E shows the biasing means 3 of the
drug delivery device of Figure 4A at the end of a dose
dispense operation.

[0191] During the dose dispense operation, caused by
the rotational movement of the drive member 1, the con-
tact area between the bias lugs 434 moves up the second
redirecting section 143 of the bias track 14. Thereby, a
bias on the drive member 1 into the second rotational
direction 111 is created. At the end of the dose dispense
operation, when the dose member 46 is released, the
drive member 1 is free to carry out a small rotational
movement in the second rotational direction 111. There-
by, also the piston rod 5 is driven towards the second
rotational direction 111 and simultaneously carries out a
small axial movement into the proximal direction 104.
This allows a backing-off of the bung 444 in the proximal
direction 104, whereby the dripping of a drug out of the
drug delivery device 4 after dose dispense can be pre-
vented.

[0192] Figure 5F is a perspective view of the biasing
means 3 of the drug delivery device 4 of Figure 4A after
backing-off at the end of a dose dispense operation.
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[0193] Here, it can be seen that the bias lugs 343 have
moved towards the centre 141 of the recess 144 of the
bias track 14 for causing a backing-off action. Thus, the
bias lugs 343 have reached a stable rotational position
at the bias track 14 of the drive member 1. Accordingly,
the drive member 1 has reached a stable state, being
unbiased in any rotational direction.

[0194] Figure 6A shows the drug delivery device 4 ac-
cording to Figures 4A and 4B after the last available dose
has been dispensed from the cartridge 442. Here, the
dose button 464 has been fully pushed out in the proximal
direction 104 of the drug delivery device 4 for setting a
subsequent dose. Thus, the drug delivery device 4 is
configured such that a dose set operation is enabled after
the last dose has been dispensed. However, in this state,
pushing the dose member 464 in the distal direction 103
is prevented by a mechanical interaction of the threaded
sleeve 426 and the end of the outer thread 54 of the
piston rod 5. In particular, after the last dose has been
dispensed, the threaded sleeve 426 reaches the end of
the outer thread 54 and, on a further movement of the
piston rod 5, abuts a stop face 55. Here, the blocking
strength of the mechanism can be enforced by adding a
radial protrusion at the end of the outer thread 55 of the
piston rod 5. Thereby, a bump-over of the threaded
sleeve 426 over the end of the outer thread 54 can be
prevented.

[0195] By the mechanical interaction of the threaded
sleeve 426 and the stop face 55, a further rotation of the
piston rod 5 and the drive member 1 relative to the hous-
ing 42 is blocked. Therewith, also the dose button 464 is
blocked from being pushed towards the housing 42.
Thus, the dose button 464 remains in its pulled-out po-
sition.

[0196] Figures 7A and 7B show a resetting of the drug
delivery device 4 of Figure 4A. Here, Figure 7A shows
the device 4 before a resetting operation and Figure 7B
the device 4 after the resetting operation.

[0197] Inthis context, "resetting" means that the piston
rod 5 is moved backwards in the proximal direction 104
to a start position relative to the housing 42 after several
or all doses of a medicament have been dispensed.
Thereby, after an empty cartridge 442 is removed, the
dispense mechanism is reset to a start state and a new
cartridge can be mounted to the drug delivery device 4.
[0198] In order to remove the used cartridge 442, the
cartridge holder 44 is detached from the main housing
42 of the drug delivery device 4. Thereby, elements pre-
venting or hampering the backwards movement of the
pistonrod 5 in the proximal direction 104 are disengaged.
In particular, the spring 32 is enabled to relax, whereby
the feedback element 61 is disengaged from the drive
member 1. Furthermore, the ramp ring 34 is disengaged
from the drive member 1 and from the feedback element
61 such that a free rotation of the drive member 1 is en-
abled.

[0199] Then, by applying a force on the bearing 445
and thereby on the piston rod 5 in the proximal direction
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104, the piston rod 5 will overhaul and rotate through its
threaded engagement with the threaded sleeve 426.
Therewith, also the drive member 1, the feedback ele-
ment 61 and the dose counter 48 will rotate backwards
totheir respective start positions. When the dose counter
48 has been fully rotated backwards, which can be seen
in Figure 7B, the marking 483 visible through the opening
469 indicates that the drug delivery device 4 has been
reset.

[0200] In this embodiment, resetting the dispense
mechanism requires that the dose member 46 is in a
pulled-out position such that the lugs 463 do not hinder
a free backward rotation of the drive member 1. In the
case that the user has pulled the dose button 464 out of
the housing 42 after the last available dose has been
dispensed, the dose member 46 is already in a position
allowing a resetting of the mechanism. If the dose button
464 has not been pulled out of the housing 42 or has not
been fully pulled out of the housing 42, the dose member
46 may be pushed out towards the proximal direction 104
by the backwards rotation of the drive member 1. Here,
depending on the thread pitches, the dose member may
not overhaul on its own and, thus, may require user input.
[0201] Once the piston rod 5 has been fully pushed
back into its start position 503, the cartridge holder 44
containing a new medicament cartridge 442 can be reat-
tached to the drug delivery device 4. Thereby, the ramp
ring 34 is reengaged with the drive member 1 and the
feedback element 61, automatically aligning the compo-
nents in their correct positions. The cartridge bias spring
443 is tensioned, thereby pressing the cartridge 442 to-
wards the distal end 441 of the cartridge holder 44.
[0202] Here, instead of directly manually pushing the
piston rod 5 towards its start position 503, it may be
pushed by the cartridge 442 and the cartridge holder 44.
Furthermore, the drug delivery device 4 may be config-
ured such that after the cartridge holder 44 has been
removed, the piston rod 5 returns to its start position 503
by itself on orienting the drug delivery device 4 with its
distal direction 103 showing upwards. Such a resetting
of the piston rod 5 by its own weight may be enabled by
a sufficiently low friction between the elements of the
drive mechanism.

[0203] Figure 8A shows the drug delivery device 4 of
Figure 4A after the resetting operation, when the car-
tridge holder 44 has been reattached to the housing 42.
Here, the piston rod 5, the drive member 1, and the dose
counter 48 are at their respective start positions.

[0204] The dose member 46 and thereby also the dose
button 464 are in their pulled-out positions, indicating that
the drug delivery device 4 is ready for a priming operation.
Here, "priming" means that after resetting the device and
after a new cartridge has been inserted, the dispense
mechanism is actuated such that the gaps between the
different parts of the dispense mechanism are removed.
Here, for example, after pushing the piston rod 5 in the
proximal direction 104 for resetting the device, gaps may
have been created between the bung 444 and the bearing
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445, between the bearing 445 and the piston 5, between
the piston 5 and the drive member 1 and between the
dose member 46 and the drive member 1. By removing
these gaps, an accurate setting and dispensing of the
first dose is enabled after the drug delivery device 4 has
been primed.

[0205] Figure 8B shows the drug delivery device 4 of
Figure 4A directly after a priming operation.

[0206] Here, the dose member 46 has been pushed
towards the housing 42, whereby the dispense mecha-
nism has carried out a dose dispense movement, as has
been described above. Here, depending on the existing
gaps, a small amount of medicament will be pressed out
of the cartridge 442.

[0207] Figure 8C shows the drugdelivery device 4 after
the priming operation, when the dispense mechanism
has carried out a backing-off movement. Here, the drive
member 1 has carried out a small backwards rotational
movement, causing the dose member 46 to carry out a
small movement in the proximal direction 104. This back-
ing-off operation corresponds to the backing-off during a
dose dispense operation as has been already described
above.

[0208] Figures 9A and 9B show a second embodiment
of a drug delivery device 4, wherein the number of parts
has been reduced compared to the drug delivery device
according to Figures 4A and 4B.

[0209] The drug delivery device 4 comprises a main
housing 42 to which a cartridge holder 44 comprising a
cartridge 442 is attached. The cartridge holder 44 is
screwed onto a threaded sleeve 422 fixed to the main
housing 42. At its proximal end 402, the drug delivery
device 4 comprises a dose button 465 which is part of a
dose member 46 for setting and dispensing a dose of a
medicament. At its distal end 461, the dose member 46
comprises a lug 463 for activating the drive member 1
and thereby causing a rotational movement of the drive
member 1 around the longitudinal axis 100 of the device
4.

[0210] The drug delivery device 4 comprises a ramp
ring 34 pressed towards the drive member 1 by a bias
spring 32. The bias spring 32 is located between the ramp
ring 34 and a bias ring 446 and also exerts an axial load
on the cartridge 442 towards the distal end 441 of the
cartridge holder 44. Thus, in this embodiment, the bias
spring 32 serves for exerting an axial load both on the
cartridge holder 442 and on the ramp ring 34. In this em-
bodiment, the biasing is due to the ramp ring 34 moving
axially up and down biasing faces on the drive member
1. Accordingly, here, the ramp ring 34 reciprocates axi-
ally, while the drive member 1 is constrained to a rota-
tional movement. In contrast to that, in the embodiment
shown in Figure 4A, the drive member 1 reciprocates
axially and carries out a rotational movement while the
ramp ring 34 is fixed to the housing 42.

[0211] The depicted drug delivery device 4 does not
comprise an additional feedback element. Here, a feed-
back function is integrated into the ramp ring 34. Further-
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more, the ramp ring 34 and the bias spring 32 have been
removed from the load path of the drive member 1,
whereby the friction of the dispense mechanism is re-
duced.

[0212] Also in this embodiment, the drug delivery de-
vice 4 comprises a dose counter 48 for displaying the
number of remaining doses to a user. The dose counter
48 is in threaded engagement with a rod-like part 468 of
a button insert 465 of the dose member 46. Here, the
dose counter 48 is driven by the drive member 1. It par-
tially encloses the drive member 1 and is in splined en-
gagement with the drive member 1. For this aim, at its
inner surface, the dose counter 48 comprises an axial
flat section being engaged with a matching flat section
of the drive member 1 such that the dose counter 48 is
rotationally fixed to the drive member 1 and axially free
to move. Moreover, the outer surface of the dose counter
48 carrying the markings 486 indicating the number of
doses left in the cartridge 442 is increased compared to
the embodiment shown in Figures 4A and 4B. This is
enabled by the reduction of the number of parts of the
drug delivery device 4 and the modified mechanism for
driving the dose counter 48. The respective marking can
be seen through a window (not visible here) in the dose
button 465.

[0213] Moreover, the device 4 comprises an opening
(notvisible here) through which a marking indicating pos-
sible movements of the dose button 465 at certain phases
of operation is visible. As an example, when a priming
operationis required, the visible marking may be an arrow
pointing to the distal direction 403 of the device 4.

References numerals
[0214]

1  drive member
100 longitudinal axis
101 distal end
102 proximal end
103 distal direction
104 proximal direction
105 outer surface
106 inner surface
107 first axial position
108 second axial position
110 first rotational direction
111 second rotational direction
12 track
120 contact face
122 dose set section
122a first part
122b second part
125 dose dispense section
125a first part
125b second part
13 flange
14 bias track
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140 contact surface

141 center of recess

142 first redirecting section
143 second redirecting section
144 recess

145 neutral section

16 male spline

17 lug

biasing means

32 spring

34 ramp ring

341 proximal end
342 distal end

343 bias lugs

344 peak

345 first inclined face
346 second inclined face
347 ramp means
348 coupling means
349 feedback lugs

drug delivery device
400 longitudinal axis
401 distal end

402 proximal end

403 distal direction
404 proximal direction
42 housing

422 threaded sleeve for attachment of cartridge
holder

423 chassis

424 opening

426 threaded sleeve for engagement with piston rod
44 cartridge holder
441 distal end

442 cartridge

443 cartridge bias spring
444 bung

445 bearing

446 bias ring

46 dose member

461 distal end

462 proximal end

463 lug

464 dose button

465 button insert

466 outer thread

468 rod-like part

469 opening

48 dose counter

482 rod-like part

483, 486 markings

piston rod

501 distal end
502 proximal end
503 start position
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54 outer thread
55 stop face
56 axial groove

unidirectional element
61 feedback element
62 slot

64 ramped contact face
65 ramp

66 distal end

Claims

A drug delivery device for dispensing one or more
doses of a drug,

the drug delivery device (4) having a longitudinal axis
(100) and being configured to dispense a dose of a
drug in a dose dispense operation as well as being
configured to be prepared for a subsequent dose
dispense operation in a dose set operation, the de-
vice (4) comprising:

a drive member (1) for driving a piston rod (5) in
a dispense operation of the drug delivery device
and

a dose member for actuating the drive member
M,

a piston rod (5) coupled to the drive member (1),
wherein the drive member (1) is configured to
be driven by the dose member (46) around the
longitudinal axis (100) in a first (110) rotational
direction, wherein when the drive member (1) is
driven towards the first rotational direction (110)
thereby the piston rod (5) is driven towards an
axial distal direction, and towards the first rota-
tional direction (110),

characterized in that the drive member (1) is
further configured to be driven by the dose mem-
ber (46) around the longitudinal axis (100) in a
second (111) rotational direction, wherein the
first (110) and the second (111) rotational direc-
tion are opposite to each other, wherein when
the drive member (1) is driven towards the sec-
ond rotational direction (111) thereby the piston
rod (5) is driven towards an axial proximal direc-
tion, and towards the second rotational direction
(111), and wherein the piston rod (5) is coupled
tothe drive member (1) such thatarelative trans-
lational movement of the drive member (1) and
the piston rod (5) is allowed and a relative rota-
tional movement is prevented.

The drug delivery device according to claim 1,
wherein the drive member (1) has stable and unsta-
ble states relative to the longitudinal axis (100), and
wherein in an unstable state the drive member (1) is
biased by a biasing means towards a stable state.
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The drug delivery device according claim 2, wherein
the biasing means comprise a spring (32).

The drug delivery device according to any of claims
2 to 3, wherein the biasing means comprise redirect-
ing means for redirecting a load in an axial direction
into a load in a rotational direction relative to the lon-
gitudinal axis (100).

The drug delivery device according to claim 4,
wherein the redirection means comprise a surface
being inclined to the longitudinal axis (100).

The drug delivery device according to any of claims
2 to 5, wherein the biasing means are configured to
bias the drive member (1) towards a first rotational
direction (110) relative to the longitudinal axis (100)
at the end of a dose set operation.

The drug delivery device according to any of claims
2 to 6, wherein the biasing means are configured to
bias the drive member (1) towards a second rota-
tional direction (111) relative to the longitudinal axis
(100) at the end of a dose dispense operation.

The drug delivery device according to any of claims
2 to 7, wherein on a small deflection from a stable
state the drive member (1) is biased towards the sta-
ble state.

The drug delivery device according to any of claims
210 8, comprising a neutral state of the drive member
(1) configured such that on a small deflection from
the neutral state, the drive member (1) is one of bi-
ased towards a stable state or unbiased towards any
rotational state.

The drug delivery device according to any of claims
2 to 9, wherein the drive member (1) is configured
such that in an unstable state, a torque exerted by
the biasing means results in a rotation towards a
stable state, in the case that the rotation of the drive
member (1) is unhampered by the dose member
(46).

The drug delivery device according to any of claims
11010, wherein the dose member (46) is constrained
to an axial movement along the longitudinal axis
(100).

The drug delivery device according to claim 11,
wherein the dose member (46) is configured for be-
ing pulled for setting a dose and for being pushed
for dispensing the dose.

The drug delivery device according to any of the pre-
vious claims, comprising a dose counter (48) for dis-
playing atleast one of the number of remaining doses

($]

10

15

20

25

30

35

40

45

50

55

20

or the number of administered doses.

14. The drug delivery device according to claim 13,

wherein the dose counter (48) is driven by the drive
member (1).

Patentanspriiche

1.

Medikamenten-Verabreichungsvorrichtung zur Ab-
gabe von einer oder mehreren Dosierungen eines
Arzneimittels, wobei die Medikamenten-Verabrei-
chungsvorrichtung (4) eine Langsachse (100) auf-
weist und dazu ausgelegt ist, eine Dosis eines Arz-
neimittels in einem Dosisabgabevorgang abzuge-
ben, und auch dazu ausgelegt ist, in einem Dosis-
einstellvorgang flr einen anschlieBenden Dosisab-
gabevorgang vorbereitet zu werden, wobei die Vor-
richtung (4) das Folgende umfasst:

ein Antriebselement (1) zum Antreiben einer
Kolbenstange (5) in einem Abgabevorgang der
Medikamenten-Verabreichungsvorrichtung,
und

ein Dosiselement zum Betatigen des Antriebse-
lements (1),

eine mit dem Antriebselement (1) verbundene
Kolbenstange (5),

wobei das Antriebselement (1) dazu ausgelegt
ist, vom Dosiselement (46) um die Langsachse
(100) in eine erste (110) Drehrichtung angetrie-
ben zu werden, wobei, wenn das Antriebsele-
ment (1) in die erste Drehrichtung (110) ange-
trieben wird, die Kolbenstange (5) dadurch in
eine axiale distale Richtung und in die erste
Drehrichtung (110) angetrieben wird,

dadurch gekennzeichnet, dass das Antrieb-
selement (1) ferner dazu ausgelegt ist, vom Do-
siselement (46) um die Ladngsachse (100) ineine
zweite (111) Drehrichtung angetrieben zu wer-
den, wobei die erste (110) und die zweite (111)
Drehrichtung zueinander entgegengesetzt sind,
wobei, wenn das Antriebselement (1) in die
zweite Drehrichtung (111) angetrieben wird, die
Kolbenstange (5) dadurch in eine axiale proxi-
male Richtung und in die zweite Drehrichtung
(111) angetrieben wird, und wobei die Kolben-
stange (5) mit dem Antriebselement (1) verbun-
den ist, so dass eine relative Translationsbewe-
gung des Antriebselements (1) und der Kolben-
stange (5) gestattet ist und eine relative Dreh-
bewegung verhindert wird.

Medikamenten-Verabreichungsvorrichtung  nach
Anspruch 1, wobei das Antriebselement (1) stabile
und instabile Zustédnde beziglich der Langsachse
(100) aufweist, und wobei das Antriebselement (1)
in einem instabilen Zustand von einem Vorspann-
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mittel in einen stabilen Zustand vorgespannt wird.

Medikamenten-Verabreichungsvorrichtung  nach
Anspruch 2, wobei das Vorspannmittel eine Feder
(32) umfasst.

Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Anspriiche 2 bis 3, wobei das Vorspann-
mittel ein Umleitungsmittel zum Umleiten einer Be-
lastung in einer axialen Richtung in eine Belastung
in einer Drehrichtung bezuglich der Langsachse
(100) umfasst.

Medikamenten-Verabreichungsvorrichtung  nach
Anspruch 4, wobei das Umleitungsmittel eine Ober-
flache umfasst, die zur Langsachse (100) geneigt ist.

Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Anspriiche 2 bis 5, wobei das Vorspann-
mittel dazu ausgelegt ist, das Antriebselement (1)
am Ende eines Dosiseinstellvorgangs in eine erste
Drehrichtung (110) beztglich der Langsachse (100)
vorzuspannen.

Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Anspriiche 2 bis 6, wobei das Vorspann-
mittel dazu ausgelegt ist, das Antriebselement (1)
am Ende eines Dosisabgabevorgangs in eine zweite
Drehrichtung (111) beztglich der Langsachse (100)
vorzuspannen.

Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Anspriiche 2 bis 7, wobei das Antriebsele-
ment (1) bei einer kleinen Ablenkung aus einem sta-
bilen Zustand in den stabilen Zustand vorgespannt
wird.

Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Anspriche 2 bis 8, umfassend einen neu-
tralen Zustand des Antriebselements (1), der dahin-
gehend ausgelegt ist, dass das Antriebselement (1)
bei einer kleinen Ablenkung aus dem neutralen Zu-
stand entweder in einen stabilen Zustand vorge-
spanntwird oder nichtin einen beliebigen drehenden
Zustand vorgespannt ist.

Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Anspriiche 2 bis 9, wobei das Antriebsele-
ment (1) dahingehend ausgelegt ist, dass in einem
instabilen Zustand ein von dem Vorspannelement
ausgelibtes Drehmoment zu einer Drehung in einen
stabilen Zustand fihrt, wenn die Drehung des An-
triebselements (1) nicht vom Dosiselement (46) be-
hindert wird.

Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Anspriiche 1 bis 10, wobei das Dosisele-
ment (46) auf eine axiale Bewegung entlang der

10

15

20

25

30

35

40

45

50

55

21

EP 2 482 883 B1

12.

13.

14.

40
Langsachse (100) beschrankt wird.

Medikamenten-Verabreichungsvorrichtung  nach
Anspruch 11, wobei das Dosiselement (46) dazu
ausgelegt ist, zum Einstellen einer Dosis gezogen
zu werden und zum Abgeben der Dosis geschoben
zu werden.

Medikamenten-Verabreichungsvorrichtung nach ei-
nem der vorhergehenden Anspriiche, umfassend ei-
nen Dosiszahler (48) zum Anzeigen wenigstens der
Anzahl verbleibender Dosen und/oder der Anzahl
verabreichter Dosen.

Medikamenten-Verabreichungsvorrichtung  nach
Anspruch 13, wobei der Dosiszahler (48) von dem
Antriebselement (1) angetrieben wird.

Revendications

Dispositif d’'administration de médicament servant a
la distribution d’une ou plusieurs doses d’'un médi-
cament, le dispositif d’administration de médicament
(4) comportantun axe longitudinal (100) et étant con-
figuré pour distribuer une dose d’'un médicament lors
d’une opération de distribution de dose et étant éga-
lement configuré pour étre préparé pour une opéra-
tion suivante de distribution de dose lors d’'une opé-
ration de réglage de dose, le dispositif (4)
comprenant :

un élément d’entrainement (1) servant a entrai-
ner une tige de piston (5) lors d’'une opération
de distribution du dispositif d’administration de
médicament et

un élément de dosage servant a actionner I'élé-
ment d’entrainement (1),

une tige de piston (5) accouplée a I'élément
d’entrainement (1),

I'élément d’entrainement (1) étant configuré
pour étre entrainé par I'élément de dosage (46)
autour de 'axe longitudinal (100) dans une pre-
miere (110) direction de rotation, latige de piston
(5) étant entrainée dans une direction axiale dis-
tale, et dans la premiére direction de rotation
(110), lorsque I'élément d’entrainement (1) est
entrainé dans la premiére direction de rotation
(110),

caractérisé en ce que I'élément d’entraine-
ment (1) est configuré en outre pour étre entrai-
né par I'élément de dosage (46) autour de I'axe
longitudinal (100) dans une seconde (111) di-
rection de rotation, les premiére (110) et secon-
de (111) directions de rotation étant opposées
I'une a l'autre, la tige de piston (5) étant entrai-
née dans une direction axiale proximale, et dans
la seconde direction de rotation (111), lorsque
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I'élément d’entrainement (1) est entrainé dans
la seconde direction de rotation (111), et la tige
de piston (5) étant accouplée a I'élément d’en-
trainement (1) de telle sorte qu'un mouvement
detranslationrelatif de I'élément d’entrainement
(1) et de la tige de piston (5) soit possible et
qu’'un mouvement de rotation relatif soit impos-
sible.

Dispositif d’administration de médicament selon la
revendication 1, dans lequel I'élément d’entraine-
ment (1) présente des états stable et instable par
rapport a 'axe longitudinal (100), et dans lequel,
dans un état instable, I'élément d’entrainement (1)
est sollicité par des moyens de sollicitation en direc-
tion d’un état stable.

Dispositif d’administration de médicament selon la
revendication 2, dans lequel les moyens de sollici-
tation comprennent un ressort (32).

Dispositif d’administration de médicament selon
'une quelconque des revendications 2 et 3, dans
lequel les moyens de sollicitation comprennent des
moyens de redirection servant arediriger une charge
dans une direction de rotation par rapport a I'axe
longitudinal (100).

Dispositif d’administration de médicament selon la
revendication 4, dans lequel les moyens de redirec-
tion comprennent une surface inclinée vis-a-vis de
I'axe longitudinal (100).

Dispositif d’administration de médicament selon
'une quelconque des revendications 2 a 5, dans le-
quel les moyens de sollicitation sont configurés pour
solliciter I'élément d’entrainement (1) dans une pre-
miére direction de rotation (110) par rapport a I'axe
longitudinal (100) a la fin d’'une opération de réglage
de dose.

Dispositif d’administration de médicament selon
'une quelconque des revendications 2 a 6, dans le-
quel les moyens de sollicitation sont configurés pour
solliciter I'élément d’entrainement (1) dans une se-
conde direction de rotation (111) par rapport a I'axe
longitudinal (100) a la fin d’'une opération de distri-
bution de dose.

Dispositif d’administration de médicament selon
'une quelconque des revendications 2 a 7, dans le-
quel, en cas de déviation légére vis-a-vis d'un état
stable, I'élément d’entrainement (1) est sollicité en
direction de I'état stable.

Dispositif d’administration de médicament selon
'une quelconque des revendications 2 a 8, présen-
tant un état neutre de I'élément d’entrainement (1)
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configuré de telle sorte qu’en cas de déviation lIégére
vis-a-vis de I'état neutre, I'élément d’entrainement
(1) soit sollicité en direction d’'un état stable ou ne
soit sollicité en direction d’aucun état de rotation.

Dispositif d’administration de médicament selon
I'une quelconque des revendications 2 a 9, dans le-
quel I'élément d’entrainement (1) est configuré de
telle sorte que, dans un étatinstable, un couple exer-
cé par les moyens de sollicitation se traduise par une
rotation en direction d’'un état stable, dans le cas
dans lequel la rotation de I'élément d’entrainement
(1) n’est pas entravée par I'élément de dosage (46).

Dispositif d’administration de médicament selon
I'une quelconque des revendications 1 a 10, dans
lequel I'élément de dosage (46) est limité a un mou-
vement axial le long de I'axe longitudinal (100).

Dispositif d’administration de médicament selon la
revendication 11, dans lequel I'élément de dosage
(46) est configuré pour étre tiré pour régler une dose
et pour étre poussé pour distribuer la dose.

Dispositif d’administration de médicament selon
I'une quelconque des revendications précédentes,
comprenant un dispositif de comptage de doses (48)
servant a afficherle nombre de doses restantes et/ou
le nombre de doses administrées.

Dispositif d’administration de médicament selon la
revendication 13, dans lequel le dispositif de comp-
tage de doses (48) est entrainé par I'élément d’en-
trainement (1).
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